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(54) Electrosurgical handpiece for treating tissue 

(57) An electrosurgical handpiece that is bipolar or 
unipolar in operation and that is configured for use in 
MIS. The bipolar operation confines the electrosurgical 
currents to a small active region between the active 
ends of the bipolar electrode and thus reduces the pos- 
sibility that excessive heat will be developed that can 
damage patient tissue. The position of the active region 
can be controlled to avoid patient tissue that may be 
more sensitive to excessive heat In one embodiment, 
the handpiece is constructed with a flexible end control- 
lable by the surgeon so as to allow the surgeon to 
manipulate the end as desired during the surgical pro- 
cedure. In another embodiment, the handpiece is con- 
structed to contain both a bipolar as well as a unipolar 
electrode, with provision made for selectively operating 
either of the electrodes. In still other embodiments, the 
active electrode ends can be a scissors, or spaced 
prongs or spaced loops. The flexible end is rendered 
flexible by the provision of spaced slots or helical turns 
or a spring. 
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Description 

[0001] This invention relates to an electrosurgical 
handpiece and an activator for an electros urgical hand- 
piece. 

BACKGROUND OF THE INVENTION 

[0002] Electrosurgery is a common procedure for 
dentists, doctors, and veterinarians. ElectrosurgicaJ 
handpieces are commercially available that will accom- 
modate a wide variety of electrode shapes and sizes, 
such as needles, blades, scalpels, balls and wire loops. 
Also, multi-function electrodes are available. Electrosur- 
gery has been used for many different kinds of surgical 
procedures. One surgical procedure involves minimally 
invasive surgery (MIS), also referred to as laparoscope 
in which a small diameter cannula is inserted via an inci- 
sion in the patient's body, and a fiber optics viewer (TV 
camera and monitor) as well as an elongated nozzle 
from an electrosurgical handpiece are extended 
through the cannula to the region of the patient where 
surgery is necessary, and the surgery carried out by the 
surgeon using the electrosurgical electrode while view- 
ing the procedure though the viewer. Our issued patent 
No. 5,304,763 describes one form of MIS, the contents 
of which patent are herein incorporated by reference. 
[0003] MIS with electrosurgery has also been used 
for the reduction of herniated disks, by introducing a uni- 
polar electrode via the cannula into the herniated disk 
region and activating the electrode for the purpose of 
shrinking the disk. One such system also provides for 
bending the end of the unipolar electrode in order to 
position the active end in the desired disk region. In 
such a procedure, care must be exercised to avoid 
nerve damage. In the known system, a heat sensor is 
built into the active unipolar electrode end for the pur- 
pose of sensing the heat generated by the electrosurgi- 
cal currents and shutting off the electrosurgical currents 
when the heat reaches too high a level. 

SUMMARY OF THE INVENTION 

[0004] An object of the Invention is an electrosurgi- 
cal handpiece that is capable of treating tissue when 
energized. 

[0005] Another object of the invention is an electro- 
surgical handpiece that can be used in MIS and reduces 
the danger of excessive heat causing possible patient 
harm. 

[0006] According to one aspect of the invention, an 
electrosurgical handpiece is provided that is bipolar in 
operation and that is configured for use in MIS. The 
bipolar operation confines the electrosurgical currents 
to a small active region between the active ends of the 
bipolar electrode and thus reduces the possibility that 
excessive heat will be developed that can damage 
patient tissue. Moreover, the position of the active 



region can be controlled to avoid patient tissue that may 
be more sensitive to excessive heat. 
[0007] In accordance with a preferred embodiment 
of this aspect of the invention, the handpiece is provided 

5 with a dual compartment insulated elongated tube, 
each of the compartments serving to house one of the 
two wires of bipolar electrodes. 
[0003] According to another aspect of the invention, 
the electrode for MIS use is constructed with a flexible 

w end or tip controllable by the surgeon so as to allow the 
surgeon to manipulate the end as desired during the 
surgical procedure. In a preferred embodiment, the flex- 
ible end is achieved by weakening at the end the hous- 
ing for the electrode, and providing a pull string or wire 

15 connected to the weakened housing end and with a 
mechanism at the opposite end for the surgeon to pull 
the string or wire to flex the housing end to the desired 
position. This feature allows the surgeon to position the 
active electrode end at the optimum location within the 

20 herniated disk to remove undesired regions and to pro- 
vide controlled heat to shrink the tissue during surgery. 
[0009] Still another aspect of the invention is a 
multi-purpose electrode system adapted for MIS use, 
which combines both a unipolar and a bipolar electrode. 

25 Preferably, the electrodes can be easily interchanged. In 
a preferred embodiment, the handpiece is provided with 
a three compartment insulated elongated tube, two of 
the compartments serving to house one of the two wires 
of bipolar electrodes, and the third compartment serving 

30 to house the wire of an unipolar electrode. Means are 
provided to selectively extend and operate either the 
bipolar or unipolar electrode enabling the surgeon, with- 
out having to remove the handpiece from the cannula, 
to successively use the bipolar or unipolar electrode as 

35 needed. 

[0010] In still another aspect of the invention, one of 
the replaceable elements of the muti-purpose electrode 
system adapted for MIS use can be a scissors operated 
either electrically or mechanically. 
40 [0011] Other preferred embodiments include hous- 
ing modifications at the weakened end for Improved per- 
formance, and modified electrode tips for certain 
procedures. 

[0012] The construction of the invention will provide 
45 important benefits not only for MIS of herniated disks 
but also for other MIS procedures where controlled elec- 
trode position and controlled heat generation is of 
importance. Such procedures include drying, shrinking, 
or denaturazing tissue generally and collagen tissue in 
so particular for such purposes as tightening or reducing 
the tissue. 

[0013] The various features of novelty which char- 
acterize the invention are pointed out with particularity 
in the claims annexed to and forming a part of this dis- 
55 closure. For a better understanding of the invention, its 
operating advantages and specific objects attained by 
its use, reference should be had to the accompanying 
drawings and descriptive matter in which there are ill us- 
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trated and described the preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0014] In the drawings: . 

Fig. 1 is a perspective view of one form of an elec- 
trosurgical handpiece according to the invention fit- 
ted with a bipolar activator according to the io 
invention and with the handle in its open position; 
Fig. 2 is a side view of a variant of the handpiece of 
Fig. 1 with the handle in Its closed position; 
Fig. 3 is a cross sectional view of the handpiece of 
Fig. 2 along the line 3-3; 15 
Fig. 4 partial perspective view of the working end of 
the electrosurgical handpiece of Fig. 2 illustrating 
an early step in its manufacture; 
Figs. 5 and 6 views are similar to that of fig. 4 illus- 
trating later steps in its manufacture; 
Fig. 7 shows the assembled end of the handpiece 
of Fig. 2; 

figs. 8 and 9 are views similar to that of Fig. 7 fitted 
with two kinds of unipolar activators according to 
the invention; 

figs. 1 0 is a view similar to that of fig. 7 fitted with 
a different kind of bipolar activator; 
fig. 11 is a perspective view of the device of fig. 7 
shown connected to a bipolar adaptor and to an 
electrosurgical unit; 

Fig. 12 illustrates use of the device of Fig. 11 in a 
laparoscopy procedure, namely, to reduce a herni- 
ated disk; 

Fig. 13 is a perspective view of still another variant 
of a handpiece according to the invention compris- 
ing both a bipolar and a unipolar electrode; 
Fig. 1 4 is an enlarged view of the working end of the 
handpiece of Fig. 13 with both electrodes in the 
retracted position; 

Fig. 15 is a cross-sectional view along the line 15- 
15 of Fig. 13; 

Fig. 16 Is a perspective view of the handpiece of 
Fig. 13 with the bipolar electrode in its extended 
position and the unipolar electrode In Its retracted 
position; 45 
Fig. 1 7 is an enlarged view of the working end of the 
handpiece of fig. 16; 

fig. 18 is a perspective view of the handpiece of 
Fig. 13 with the unipolar electrode in its extended 
position and the bipolar electrode in its retracted so 
position; 

fig. 1 9 is an enlarged view of the working end of the 
handpiece of fig. 18; 

Fig. 20 is an enlarged view of the working end of a 
handpiece of the type shown in Fig. 13 illustrating 55 
the use of a scissors embodiment; 
Fig. 21 is a perspective view of the working end of 
another form of a bipolar activator according to the 



invention. The working end is shown in its non- 
flexed position; 

fig. 22 is a view similar to that of fig. 21 with the 
working end shown in one of its possible flexed 
positions; 

Fig. 23 is a perspective view of the working end of 
another form of a bipolar activator according to the 
invention. The working end is shown in its non- 
flexed position; 

Fig. 24 is a view similar to that of Fig. 23 with the 
working end shown in one of its possible flexed 
positions; 

fig. 25 is plan view of another form of handpiece 
according to the invention. The working end is 
shown in its flexed-up position; 
Fig. 26 is a side view of the end of just the outer 
handpiece housing of another embodiment of an 
electrosurgical handpiece according to the inven- 
tion; 

Fig. 27 is a view similar to that of Fig. 26 of another 
form of an electrosurgical handpiece according to 
the invention; 

Fig. 28 is a view similar to that of Fig. 29 of still 

another form of an electrosurgical handpiece 

according to the invention; 

fig. 29 is a view similar to that of Fig. 28 of yet 

another form of an electrosurgical handpiece 

according to the invention; 

fig. 30 is an enlarged cross-sectional view of loop 

electrode ends according to a further variant of the 

invention; 

fig. 31 is a cross-sectional view of the electrode 
end of Fig. 30 taken from a position rotated 90° with ' 
respect to the Fig. 30 view; 
fig. 32 is an enlarged cross-sectional view of loop 
electrode ends of a modification; 
Fig. 33 is a cross-sectional view of the electrode 
end of Fig. 32 taken from a position rotated 90° with 
respect to the Fig. 32 view; 
fig. 34 Is an enlarged perspective view of the work- 
ing end of the handpiece of fig. 30; 
fig. 35 Is an enlarged perspective view of the work- 
ing end of the handpiece of Fig. 32; 
Fig. 36 Is an enlarged perspective view of the work- 
ing end of the handpiece of fig. 35 but with the end 
in its flexed position. 

PETAIUED PE SCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] The MIS procedures are well known in the 
art and need no further elaboration here except to state 
that the invention has to do with the construction of the 
electrosurgical electrode that is inserted into the can- 
nula during the procedure for the purpose of shrinking 
or excising tissue or coagulating bleeders. The use of 
electrosurgical procedures to shrink herniated disks 
and other tissue is also well known in the art and also 
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needs little elaboration here. It will suffice to state that 
the procedure with the novel handpiece of the present 
invention is similar to that using the unipolar electrode 
with the incorporated heat sensor, except that, with the 
bipolar handpiece of the Invention, no complex temper- 
ature sensor and associated control circuit are needed, 
as, In the case of the bipolar electrode, electrosurgical 
currents are confined to the small active region between 
the electrode tips and will cause little if any heat gener- 
ation at remote tissue locations. 
[0016] In a preferred embodiment of the invention, 
an electrode designed for MIS is provided with an outer 
tubular housing that is stiff enough to be Inserted into 
the cannula and has a straight end portion or tip that is 
capable of flexure when a bending force is applied but 
which end portion has inherent memory that will restore 
the tubular housing to its pre-flexed configuration when 
the bending force is removed. The tube may be made 
out of a plastic or a metal such as stainless steel. Exam- 
ples of suitable plastics with some flexibility and inher- 
ent memory that will keep the tubing straight when the 
bending flex is removed are Delron, vinyls, and nylon. 
The location in the tubing where flexure occurs can be 
established in several ways, the preferred way being to 
weaken one side of the outer tubing, as for example by 
spaced slots, at an end region spaced from the tip 
where flexure is desired. In a preferred embodiment, a 
handle is provided for supporting the outer tubular hous- 
ing and the handle is provided with a hand grip and a 
trigger that is connected to a mechanism to flex the tube 
end when squeezed. In a preferred embodiment, this 
result can be obtained by attaching a pull string or wire 
to the side of the tube that has been weakened by the 
cutting of slots but beyond the slots. The pull string or 
wire is attached to the trigger at the opposite end of the 
tube. When the trigger is squeezed against the grip, the 
tube end will flex in the direction of the weakened side of 
the tube. When the trigger is released, the tube due to 
its inherent memory returns back to its original straight 
position. 

[0017] Referring now to Fig. 1, one form of bipolar 
handpiece according to the Invention is shown at 10. It 
comprises a handle 12 having a grip 13, a trigger 14, 
and through a bore 15 at its top is mounted the outer 
first tubular member 16. The latter has a small outside 
diameter that will allow it to be inserted into the standard 
cannula used for MIS. A typical range is about 0.07-0.1 
inches. A typical length is about 1 0-20 inches. The outer 
tubular member 16 is preferably supplied with an 
enlarged diameter end 1 8 (see Fig. 11) acting as a stop 
for the tubular member 16 when it is inserted into the 
handle bore 15 and secured therein by, for example, a 
set screw (not shown). This simple mounting allows the 
use of disposable assemblies of tubular member and 
electrodes if desired. 

[0018] Inside the outer tubular member 16 is an 
inner electrically-insulating, for example, plastic, lumen 
(second tubular member) 20 that has an electrically- 



insulating wall 21 down its middle forming two electri- 
cally-Insulated compartments 22, 24 (Fig. 3). The inner 
tubular member 20 may be secured within the outer 
tubular member 1 6 by any convenient means, such as a 

5 set screw (not shown), which, as will be explained in 
greater detail below, allows replacement of the second 
tubular member 20 with its bipolar electrode by a 
another bipolar electrode or a similarly-configured uni- 
polar electrode. Fig. 1 illustrates this feature by showing 

70 an electrode 20 being plugged into the housing 12 via 
the opening 15 and extending into the outer tubular 
member 16. Two electrically-conductive wires 26, 28, for 
example of stainless steel, are each extended through 
one of the insulated compartments 22, 24, with the 

75 result that the wall 21 electrically separates the two con- 
ductive wires (Fig. 4). Additionally, the circular wall 30 
surrounding the separating wall 21 for a short distance 
at the tube end is stripped back (Fig. 5) leaving only the 
separating wall 21 projecting forward. This projecting 

zo wall 21 now becomes the insulation between two half- 
ball electrodes 30, 32 connected as by welding to the 
projecting ends of the wires 26, 28 (Fig. 6). 
[OOI 9] Fig. 4 shows the remote end of the assembly 
before the half-bail electrodes have been added, and 

25 Rg. 6 shows the electrode wires 26, 28 which were first 
pulled forward to provide extra room to attach the half- 
ball electrodes 30, 32 to the wire ends, after which the 
wires are retracted pulling the half-ball electrodes back 
to their operative position, as shown in Rg. 7, in which 

30 the ball electrodes 30, 32 are fully spaced over their 
entire length (the direction of the longitudinal dimension 
of the assembly) by the center wall insulation 21 . 
[0020] The outer tubular member 1 6 is weakened at 
a location spaced a short distance from the remote end 

35 of the tubular member 16, as by cutting a series of 
spaced slots 34 that extend through the outer wall 30. A 
pull wire 36 is extended through the outer tubular mem- 
ber 1 6 along the bottom side of and outside of the inner 
tubular member 20, i.e., at the same side as the slots 

40 34, and anchored 38 (Fig. 4) to the outer wall 30 as by 
use of adhesive or by fusion if the outer tubular member 
is of plastic, or by welding if the outer tubular member is 
of metal. An opening 35 is made in front of the slots 34 
on the top part to provide access to the pull wire end to 

45 allow this connection to be made during assembly. The 
opposite end of the pull wire 36 is attached 39 to the 
trigger 1 4 (Fig. 1 ). The outer tubular member 1 6 is held 
in a stationery position within the handle 12, and the 
grip 13 is likewise stationery with respect to the handle 

so 12. Hence, when the trigger 14, which is pivotably 
mounted 41 on the handle 12, is squeezed, illustrated in 
Rg. 2, the pull wire 36 to which it is attached applies a 
pulling force on the remote end of the outer tubular 
member 1 6 which as shown at 44 causes it to flex down- 

55 ward about the weakened section 34. When the trigger 
is released, the natural tendency of the outer tubular 
member 16 to return to its normal straight position 
restores it to the position shown in Fig. 1. If desired, a 



4 



7 



EP 1 050 279 A1 



8 



return spring 46 can be added to the trigger 14 to aid 
this motion. 

[0021] The inner tubular member 20 together with 
its insulated half-ball electrodes 30, 32 positioned at the 
end of this flexible tip is the actual bipolar electrode. 5 
Connected to the proximate ends of each of the wires 
26, 28 is a standard bipolar connector 42 (Fig. 1 ). When 
the latter is plugged into a like connector on the front 
panel of a conventional electrosurgical unit, shown 
schematically at 48 (Fig. 11), and the unit activated, io 
bipolar electrosurgical currents flow along the wires 26, 
28 to the ball tips 30, 32 and an electrosurgical dis- 
charge is generated that extends between the ball elec- 
trodes 30, 32 around the end of the Insulating wall 
separator 21 . While It is preferred for reduction of hernl- 15 
ated disks to use the ball electrodes, In a bipolar 
arrangement to confine the discharge to the immediate 
vicinity of the electrode ends, it will be understood that 
other known electrode shapes can be substituted for the 
ball electrodes, such as straight wires, needles, hooks, 20 
or loops. In addition, a feature of the invention is that the 
dual tubular member assembly makes it particularly 
easy to accommodate other electrode ends, by sliding 
out the inner tubular member 20 (see Fig. 1) from the 
outer tubular member 1 6 and sliding in its place another 25 
inner tubular member 20 with a different electrode con- 
figuration. This can be done before the outer tubular 
member 16 is extended through the cannula in the 
patient or even while the cannula is in place within the 
patient In addition, a bipolar assembly in its dual lumen 30 
arrangement can be replaced by a unipolar electrode in 
a lumen with only a single compartment, in which case, 
the unipolar electrode end, with one of the aforemen- 
tioned electrode shapes, would project forward from the 
end of the inner tubular member 20', which in this case 35 
would not require the center insulation present This is 
illustrated in Fig. 9. When an electrode substitution is to 
be made, the surgeon can pull out the inner tubular 
member and replace it with another inner tubular mem- 
ber with a different electrode thereby enabling the sur- 40 
geon to change electrodes during the procedure without 
removing the handle with its outer tubular member that 
has already been strategically placed In the surgical 
site. While a range of electrosurgical current frequen- 
cies can be employed, it is preferred that the frequency 45 
range employed be preferably in the range between 1.5 
and 4 MHz. 

[0022] Figs. 8 and 10 illustrate other active elec- 
trode configurations. Fig. 10 shows a bipolar hook 
assembly 50, which can also easily be made unipolar, so 
Fig. 8 shows a unipolar loop assembly 52. Fig. 9 shows 
a unipolar needle 54 or pointed electrode assembly. 
[0023] Among the benefits of this invention is that it 
offers the surgeon control and flexibility during surgeries 
that require difficult placement of electrodes and also 55 
movement of the active end at the active surgical area 
while the electrode is within the cannula to perform pre- 
cision surgery. The degree to which the surgeon actu- 



ally needs to bend the flexible tip depends upon its 
location relative to the disk area to be cut or shrunk. The 
flexible tip provides the surgeon with an additional 
degree of freedom in finding the optimum electrode 
position before energizing the electrosurgical unit. The 
long nozzle 1 6 is needed because, typically, the cannula 
50 is inserted from the patient's side (Rg. 12), and the 
cannula 56 is positioned while the surgeon is observing 
the position of the cannula though the viewer. After the 
cannula is positioned properly, then the electrode 16 
can itself be pushed through the cannula 56 until its flex- 
ible end 44 is outside the end of the cannula and further 
positioned within the disk surgical site by moving ft for- 
ward or backwards and by flexing the electrode tip 44. 
[0024] The connector 42 can be plugged directly 
into the electrosurgical mainframe 48, and thus the 
electrosurgical energy furnished at the electrode work- 
ing end will be determined by the mainframe controls 
and a conventional fbotswitch. However, most surgeons 
prefer hand control of the electrosurgical energy, as was 
explained in the earlier referenced patent, which is eas- * 
ily accomplished by using the finger switch activator :* 
described in that earlier referenced patent and which 
can be mounted on the cannula or handle. 
[0025] Rg. 1 shows a variant 10 in which the inner ^ 
tubular member 20 is replaceable, and also is provided T .?- 
with a suction tube 56 connected to the handle and to ; 
the clearance space 58 (Rg. 3) between the inner and , 
outer tubular members. When suction is provided at the » r* 
end 56, it is delivered to the remote end of the outer m 
tubular member 16 at the surgical site and thus will 
exhaust any fumes or smoke that may interfere with the 
surgeon's vision as well as cool the surgical site. The 
variant 1 0' of Figs. 2 and 1 1 include a fixed inner tubular : 
member 20 and lacks the suction feature. 
[0026] While the parts of the electrosurgical hand- 
piece, made up of metal and "rf of plastic, of Delrin for 
example, are autociavable, the device is sufficiently sim- 
ple that it can be manufactured at very low cost with a 
less expensive plastic and thus can be made disposa- 
ble. 

[0027] The handpiece of the invention is generally 
useful for treating tissue and is useful in particular In the 
following situations. Thermally Induced radiofrequency 
for shrinkage of collagen, shrinkage and tissue denatu- 
razation, and collagen contraction. For treating and pro- 
ducing profound shrinkage of capsular tissue, for 
example, due to denaturazation of collagen fibers. Also 
to shrink and remodel collagen fibrils after exposure to 
high frequency radiowave energy. As a further example, 
shrinkage of collagen to promote capsular stability has 
been shown to be effective for shoulder dislocations and 
herniated discs, as examples. 

[0028] Figs. 13-19 show a modification according to 
the invention comprising both a bipolar and a unipolar 
electrode, with the additional feature of allowing the sur- 
geon to selectively choose and activate a bipolar or a 
unipolar electrode. This embodiment also includes as 
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an additional feature electrodes with pre-configured 
ends such as pre-bent ends which are normally inside 
of a relatively stiff outer tube but which when extended 
outside of the outer tube will assume its pre-bent posi- 
tion. One form of this embodiment comprises a handle 
60 to which is attached a hand grip having a forward 
portion 62 affixed to the handle 60 and a rearward por- 
tion 64 which is secured to a slidable stiff member 66 
comprising an upper part 68 and a lower part 70. The 
upper part 68 is connected to a relatively stiff inner tube 
72 which is slidable within the handle 60 and which is 
connected to and functions to push forward, when the 
grip is squeezed, a dual lumen 74 of the type illustrated 
in Fig. 7 together with its wires 78, 80 of a bipolar elec- 
trode 80 that may be of the half-ball type shown in Fig. 
7 which extend through the dual compartments 82, 84 
of the relatively stiff electrically-insulated inner first plas- 
tic tube 74. The latter is slidably mounted within a stiff 
outer tube 75. Below the latter is mounted a stiff second 
tube 77 which slidably houses a slidable electrically- 
insulated tube 79 housing a wire 81 connected at its end 
to an unipolar electrode 88. Rg. 15 shows just the two 
side-by-side electrically-insulated tubes 74 and 79 with- 
out the outer housings 75, 77. 

[0029] Normally, both the bipolar and the unipolar 
electrodes are in their retracted position shown in Figs. 
13 and 14. When the grip is squeezed, the member 72 
is pushed forward toward the working end causing the 
dual lumen 74 to which it is connected, together with its 
bipolar wires to which the bipolar electrode 80 is con- 
nected, to project forwardly out of their housing 74 as 
shown in Figs. 16 and 17. The surgeon can then acti- 
vate the eiectrosurgical unit to supply via terminals 91 
bipolar eiectrosurgical currents to the bipolar electrode 
end 80. When the grip is released, the spring tension of 
the grip, or an additional spring (not shown) if needed, 
will cause the tube 74 to retract to the position shown in 
Figs. 1 3 and 1 4. When it is desired to operate the unipo- 
lar electrode, the surgeon presses a slide 90 on the side 
of the tube 70, which slide is connected to the single 
tube 79, which causes it to move forwardly from its 
refracted position (Fig. 14) to Its extended position 
shown in Figs. 18 and 19. This action causes the unipo- 
lar electrode 88 to project forwardly. The surgeon can 
then activate the eiectrosurgical unit via wire 92 to sup- 
ply unipolar eiectrosurgical currents to the unipolar elec- 
trode end 88. The two electrode movements are 
separate from one another so that the surgeon can 
selectively choose which electrode to use in the proce- 
dure. When the surgeon releases the slide 90, a spring 
(not shown) causes the single tube 79 to retract within 
its outer tube 77. 

[0030] Preferably, at least the projecting end of one, 
preferably both, of the respective bipolar/unipolar tube 
is made of a material that can be pre-bent and has suf- 
ficient memory to retain its pre-bent shape when 
extended outwardly from rts restraining outer tube. 
Either a plastic can be used or a metal, such as stain- 



less steel, which has been treated, as by tempering, to 
retain a pre-bent shape. This Is well known in the art 
and suitable materials will be apparent to those in this 
art. If a metal is used for the inner tube, the electrode 

5 wires will have to be suitably Insulated from one another 
or alternatively, the tube can be lined with an insulating 
layer. In this embodiment, with electrodes having a pre- 
bent and thus fixed shape, it is not possible to change 
their orientation, i.e., whether straight orthe angle of the 

w bending. The only control that the surgeon has is over 
the length of the extension. A feature of the invention is 
a family of unipolar and bipolar electrodes with differ- 
ently-oriented ends, some bent in one direction, others 
bent is still other directions, and some straight Fig. 17 

75 shows one member of the family with an end that bends 
to the left Rg. 19 shows a member of the family with an 
end that is straight Typically, the family would contain 
either bipolar or unipolar electrodes or both with ends 
that are pre-bent in all four directions as well as straight. 

20 As in the Rg. 1 embodiment, new electrodes 74, 79 are 
easily plugged into the end of their respective tubular 
housing handle as needed, which can be done during 
the procedure. With the bipolar electrode, the replace- 
ment electrode telescopes though tube 68, so that when 

25 the latter is moved relative to grip 62, the entire tube 72 
moves with it With the unipolar electrode, as one exam- 
ple, the side can be provided with a rack (visible through 
the side slot in Rg. 13), with the slide 90 fitted with a 
suitable gear or other means to move the replacement 

30 tube 77 with the slide. The electrodes can be made at a 
relatively low cost and thus can be made disposable. 
The more expensive handle can be reused. Other han- 
dle constructions that allow extension and retraction of 
replaceable electrodes will be apparent to those skilled 

35 in this art 

[0031] Another example according to the invention 
of a replacement element for the bipolar or unipolar 
housing is shown in Rg. 20. In this case, the new struc- 
ture is the same as that of Rg. 13 except that if desired 

40 the unipolar structure can be omitted. Only the working 
end is shown in Rg. 20, which in this embodiment is a 
scissors 94 comprising bent stainless steel scissor ele- 
ments 96 connected at the gun end to the tube 72 and 
at the remote end connected by a pivot 95. As will be 

45 noted, the scissor elements 96 when extended out of 
their tube 75 are pre-configured to assume an open 
position. The grip 62, 64 (Rg. 13) is spring loaded so 
that the surgeon can extend the scissor elements 96 as 
shown by squeezing the grip. When the grip is released, 

so the spring action causes the scissor elements to be 
retracted, the confining action of the walls of the tube 75 
forcing the scissor ends together cutting in a normal 
scissor action any tissue around which the scissor ends 
have been placed. The dual lumen 74 allows bipolar 

55 currents to be applied to the scissor ends if desired, in 
which case the pivot 95 would have to electrically-insu- 
late the two scissor elements, as w'rth washers for exam- 
ple. The scissors 94 can also be configured for 
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mounting in the unipolar tube 77 in which case unipolar 
currents can be applied to the scissor elements 96. It is 
also possible to have no terminals connected to the 
scissors 94 so that no electrosurgical currents can be 
applied thereto, in which case the scissors 94 can be 5 
operated just with a mechanical action. As before, the 
scissors 94 can have its own tubular housing 74 and 
thus be plugged into the gun of Fig. 1 3 to replace a bipo- 
lar or unipolar electrode, all while the tubular structure 
remains within the cannula during the procedure. It is to 
preferred that the scissor end is pre-configured as in the 
Fig. 13 embodiment so that it can be caused to assume 
a particular orientation when extended, with the possi- 
bility of repalcing it with a scissors of a different orienta- 
tion if needed. Or if desired, it can be mounted as in the 15 
Fig. 1 embodiment with means for flexing the remote 
end of the structure. Other usable mechanical or electri- 
cal structures will be appreciated by those skilled in this 
art. 

[0032] Figs. 21-24 describe two additional bipolar 20 
electrodes for use in the handpiece of the invention. The 
two new bipolar electrodes are configured to provide 
hemostasis or cauterization of a bleeder. For this pur- 
pose, the electrode ends comprise two electrically-insu- 
lated, adjacent, prong-like elements whose ends are 25 
laterally spaced apart a distance sufficient to embrace a 
typical blood vessel in a patient. A preferred spacing is 
about 2 mm. The spaced prongs project from the flexi- 
ble end of its tubular housing, and can be positioned by 
moving the tubular housing and flexing the tubular hous- 30 
ing tip to surround or flank the blood vessel to be cauter- 
ized by the surgeon manipulating the tubular housing 
and flexible tip as described above. In a first preferred 
embodiment, the prong ends are straight and lie in a 
plane extending substantially perpendicular to the plane 35 
of flexing. In a second preferred embodiment, one prong 
end is straight and the other forms a hook lying in a 
plane extending substantially parallel to the plane of 
flexing. These embodiments can also make use of the 
Interchangability of electrodes as described above. So, ao 
for example, after first using a bipolar or unipolar elec- 
trode for a cutting procedure, either of the electrodes of 
the present invention can be substituted to perform 
hemostasis of any blood vessels cut during the proce- 
dure. AS 
[0033] The gun configuration remains the same. 
The only changes made are the construction of the 
bipolar electrode end. Two electrically-insulated wires 
(not shown) are passed through insulated compart- 
ments (not shown) of a tubular housing 100 (Fig. 21) so 
whose end is weakened as by spaced slots 1 12. A third 
wire (also not shown) is connected to the housing end 
such that when the wire is pulled by the surgeon, the 
housing end can be flexed as shown in Fig. 22. The two 
wires are not only insulated from each other so that ss 
bipolar electrosurgical currents can be applied between 
them, but they are also insulated from the tubular hous- 
ing 10 which may be of metal. The latter insulation may 
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be in the form of a flexible plastic tube 14. The two wires 
terminate in a pair of metal prongs 116 which project 
from the end of the plastic tube 1 14 in parallel relation- 
ship. The prong ends are laterally spaced from one 
another, Indicated by 118, a distance sufficient to sur- 
round on opposite sides a blood vessel. A spacing 118 
of about 2 mm Is preferred. The surgeon can manipu- 
late the position of the electrodes by pulling on the flex- 
ing wire. Fig. 22 illustrates one possible position of the 
prong ends 116 when the flexible tip 117 is bent. It will 
be noted that, in this embodiment, the plane of flexing, 
shown vertical in Fig. 22, is approximately perpendicu- 
lar to the plane occupied by the two prongs 1 1 6, shown 
horizontal in Fig. 21 . 

[0034] In the variant shown in Rgs. 23 and 24, the 
prong ends are oriented in a vertical plane, and when 
the electrode end 1 1 7 is flexed, the plane of flexing, ver- 
tical in Fig. 24, is parallel to the plane of orientation, ver- 
tical in Fig. 23. This demonstrates that the prong ends 
can be oriented in various planes with respect to the 
plane of flexing. The orientation is thus not critical. In the 
Fig. 23 variant, one projecting prong 122 is shorthand 
the other projecting prong 1 24 is longer and the end 1 26 
is hooked back toward the short projecting prong 122. 
This hook arrangement may make it easier in certain 
circumstances to trap and embrace a blood vessel 
which needs cauterization. 

[0035] Once the surgeon has positioned the prong 
ends around the blood vessel, he or she then activates 
the electrosurgical apparatus causing a bipolar dis- 
charge between the bare prong ends and causing cau- 
terization of the blood vessel in the usual way. Other > 
usable mechanical or electrical structures following the 
teachings of the prior application will be appreciated by 
those skilled in this art. As with the previous embodi- 
ments, the insulating tube 14 will prevent accidental 
touching of patient tissue by the prong sides, so that the 
bipolar discharge is locallized to the spacing beteen the 
prong ends. 

[0036] In the previous embodiments, the handpiece 
end is made flexible by providing a spaced set of slots at 
the handpiece end, such that, when a pulling wire 
attached to the handpiece end is pulled by the surgeon, 
the end bends or flexes in a direction toward the slotted 
side. Figs. 26-29 Illustrate preferred embodiments in 
which the handpiece end constructions are configured 
to provide easier flexing of the handpiece end, or more 
controlled flexing and positioning of the handpiece end. 
In a first preferred embodiment, the slots have tapered 
flanks, such that the open sides of the slots are wider 
than the closed sides. In a second preferred embodi- 
ment, the slots vary in depth as they approach the hand- 
piece end. In a third preferred embodiment, the slots are 
replaced by a spiral end of the handpiece. In a fourth 
preferred embodiment, the slots are replaced by a 
spring. 

[0037] As in the earlier embodiments, for the bipolar 
handpiece, two electrically-insulated wires 210, 212 are 
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passed through insulated compartments of a tubular 
housing 218 whose end 21 9 is weakened as by spaced 
slots 220 and thereby made flexible. A third wire 222 is 
connected to the movable trigger 224 of a gun-type 
housing 226 having a fixed handle 228. The two wires 
210, 212 are not only insulated from each other so that 
bipolar electrosurgical currents can be applied between 
them, but they are also insulated from the tubular hous- 
ing 218 which may be of metal. The two wires 210, 212 
may terminate in various unipolar or bipolar electrode 
shapes as described above. It will be noted that, in this 
embodiment, the plane of flexing, shown vertical in Fig. 
25, is approximately a vertical plane through the center 
of the gun and the center of the slots 220. The two insu- 
lated wires 210, 212 terminate at the left hand of the 
gun in a connector 234 having at its left end prongs (not 
shown) to which can be plugged the standard bipolar 
cable which connects the gun to electrosurgical appara- 
tus. The pulling wire 222 is anchored as by welding (not 
shown) to the flexible end at, for example, a top point 
(when the bending is to occur upward as shown). The 
welding is accomplished via an access slot 236 in the 
end of the tube 218 beyond the bending slots 220 
before the insulated tube with the bipolar electrode 
wires is inserted. When the surgeon while holding the 
gun handle 28 squeezes the trigger 24, the wire is 
pulled flexing the tubing end 219 as shown in Rg. 25. 
The position of the pulling wire and that of the slots can 
be oriented in various planes to control the plane of flex- 
ing. 

[0038] These embodiments have to do with modify- 
ing the construction of the flexible end 21 9 of the tubular 
housing 218 which is typically of metal in order to 
improve its flexing ability, its lifetime, and the position 
control available to the surgeon during use. In the four 
embodiments to be described, only the flexible end of 
the tubular housing is shown, the internal elements 
being omitted because they can be the same as 
described above. In these four embodiments, the tubu- 
lar housing can be of relatively stiff metal that will not 
bend except where desired at the area of the slots 21 9. 
For example, a suitable metal is stainless steel and a 
suitable tube wall thickness is about 0.002-0.01 inches. 
The tube outside diameter is typically about 0.04-0.1 
inches. The first two embodiments still employ slots to 
furnish the flexibility, but of different configurations, 
while the last two embodiments substitute. a generally 
spiral construction for the slots. For the application of 
shrinking herniated tissue via a cannula, the tubular 
housing is typically about 15-20 inches long. 
[0039] In the first embodiment of Rg. 26, a one- 
piece tubular housing 240 is provided with the access 
slot 236 and with the bending slots 242 having tapered 
side walls 244 with the open side 246 of each slot being 
wider than the closed side 248. This construction allows 
more bending of the tip 248 before the slot walls 
engage, compared with a slot construction in which the 
slot walls are parallel. 



[0040] In the second embodiment of Rg, 27, a one- 
piece tubular housing 250 is provided with the access 
slot 236 and with the bending slots 252-256 varying in 
depth as the tip 258 is approached. This construction 
5 again allows more bending of the tip 258 before the slot 
walls engage since the slots 256 furthest from the han- 
dle 228 tend to bend more than the slots 252 which are 
closer. 

[0041] It will also be understood that the tapered- 

70 wall slots, the parallel-wall slots and the varying-depth 
slots can be mixed and matched depending upon flex- 
ing needs of the handpiece tip. So, for example, the flex- 
ible end can comprise one or two parallel-wall slots 
followed by six-eight tapered-wall slots closer to the tip, 

is with or without addition of the varying slot depths. 
[0042] In the third embodiment of Rg. 28, still a 
one-piece tubular housing 260 is provided but, instead 
of slots being cut into the top wall of the tube, a spiral 
262 with about, for example, eleven turns 264 is cut into 

20 the tubular member wall. The length of the spiral 262 
can be about 0.5-2 inches. This construction provides a 
greater restoring force for restoring the tip 268 to its nor- 
mal straight position after being flexed. 
[0043] In the fourth embodiment of Rg. 29, the one- 

25 piece tubular housing is replaced by a tubular housing 
270 comprising a steel tube 272, a spring section 274, 
followed by a short section 276 of the steel tube. The 
construction can consist of welding one end of the 
spring 274 to the first steel tube 272, and then welding 

30 the other end of the spring 274 to the following steel 
tube 276 at the tip. The advantage of this construction is 
that more resilience of the flexible tip can be provided by 
selecting a more resilient material for the flexible section 
than would normally be available with standard stain- 

35 less steels. Also, the spiral section 274 can be given 
more turns and thus made more stronger than that illus- 
trated in Fig. 28. 

[0044] When a bipolar assembly is Involved, then 
the electrode wires have to be insulated from each other 

40 and from the metal tube. The 2-compartment electri- 
cally-Insulating liner tube serves this function. However, 
in principle, if the electrical connecting wires have their 
own good electrically-Insulating coating, the latter 
serves to provide the electrical insulation and then a 

45 separate insulating liner can be dispensed with. Simi- 
larly, for the unipolar electrode assembly, if the electrical 
wire has a sufficiently good electrically-insulating coat- 
ing, then an insulating liner to isolate same from the 
metal housing can be dispensed with. When a stiff elec- 

50 trically-insulating material, for example, of plastic, is 
used for the elongated tubular housing, for example, 
218 in Fig. 25 or 240 in Rg. 26, then the slot embodi- 
ments of Rgs. 26 and 27 can still be used and an addi- 
tional insulating liner becomes unnecessary. But in this 

55 case, a plastic material will be necesary that can with- 
stand repeated bending without breaking at the flexible 
tip. Such materials are well known to those in the art. 
The spiral embodiments of Rgs. 28 and 29 can also be 
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used with an electrically-insulating tubular. housing, for 
example of plastic, provided that the spiral section 264 
of Fig. 28 can be provided In the plastic without it break- 
ing. The Fig. 29 embodiment can be realized by 
cementing a metal spring 274 to the sections 274 and 5 
276 of plastic. Sufficiently strong commercial adhesives 
are available for this purpose. 

[0045] in the next series of embodiments, new 
handpiece end constructions use the bipolar principle 
and are configured to provide more controlled distribu- 10 
tion of the electros urgical currents to the tissue to be 
modulated. 

[0046] In a preferred embodiment, the electrode 
ends are formed by axial !y-p rejecting, dual spaced wire 
loops each connected to a terminal of the bipolar J5 
source. In a first preferred embodiment, the wire loops 
project in spaced parallel planes approximately the 
same distance from the insulated end of the electrode. 
In a second preferred embodiment, the wire loops 
project different distances from the electrode end. It is 20 
also possible within the scope of the invention for the 
wire loops to lie in spaced non-parallel planes. 
[0047] In these embodiments, the gun configuration 
remains essentially the same for the bipolar version. 
The bipolar electrode ends are formed by spaced loops 25 
330, 332. The two wire ends forming each loop can be 
spaced apart in its plane about 0.02-0.05 inches, prefer- 
ably about 0.0375 inches. The radius of each loop is 
about one-half the latter dimension. The two loops can 
be spaced apart in a direction perpendicular to their 30 
respective planes about 0.013-0.025 inches, preferably 
about 0.0187 inches. The insulation between the two 
wires 330, 332 can be provided, for example, by internal 
glue 334, a plastic tube 336, and a heat-shrunk tube 
338. Other electrically-insulating materials can be sub- 35 
stituted. Forthe application of shrinking herniated tissue 
via a cannula, the tubular housing is typically about 15- 
20 inches long. 

[0048] In the first embodiment of Figs. 30 and 31, 
the two wires 330, 332 extend the same distance from 40 
the free end of the insulating tubes 336, 338. This dis- 
tance, indicated In Fig. 30 by reference numeral 340, 
measured along the longitudinal axis of the tube 328, is 
about 0.05-0.09 Inches, preferably about 0.075 Inches. 
[0049] In the second embodiment of Figs. 32, 33, 45 
35 and 36, the two wires 342, 344 are offset axially from 
one another in the two parallel planes and thus extend 
different distances from the free end of the insulating 
tubes 336, 338. One wire 344 extends, for example, 
about the same distance 340 as the wires in the first so 
embodiment, namely, about 0.05-0.09 inches, prefera- 
bly about 0.075 inches. The other wire 342 extends from 
the free end of the insulating tubes 336, 338 about one- 
half the distance, i.e., a distance 346 of about 0.02- 
0.045 inches, preferably about 0.0375 inches. Fig. 35 55 
shows the second embodiment in its non-flexed posi- 
tion. Fig. 36 illustrates one possible position of the bipo- 
lar electrodes 342, 344 when the flexible tip 349 is bent. 



It will be noted that, in this embodiment, the plane of 
flexing, shown vertical in Fig. 36, is approximately a ver- 
tical plane through the center of the gun and the center 
of the slots 320. 

[0050] The slots 320 can be, as described above, 
tapered-wall, parallel-wall or varying-depth slots, or of a 
spiral or a spring section. The fine loop wire used can be 
round with a diameter of of about 0.007-0.035 inches, 
preferably about 0.015 inches. 
[0051] During operation of the handpiece according 
to these embodiments, the electrosurgical currents are 
concentrated between the sides of the bare wire ends 
330, 332 across which the active voltage Is developed. 
When the wires 342, 344 are offset, as in the second 
embodiment, an oblique discharge occurs mostly 
between the curved distal ends. The electrode is cho- 
sen by the surgeon for obtaining the best results during 
the excision of tissue or blood vessel coagulation. 
[0052] While the invention has been described in 
connection with preferred embodiments, it will be under- 
stood that modifications thereof within the principles 
outlined above will be evident to those skilled in the art 
and thus the invention is not limited to the preferred 
embodiments but is intended to encompass such modi- 
fications. 

Claims 

1 . An electrosurgical bipolar handpiece comprising: 

(a) an elongated tubular first member having a 
first end and a remote flexible second end, 

(b) an elongated tubular second member 
located within the first member, said second 
member comprising an electrically-insulating 
tube having a first end and a remote flexible 
second end adjacent the first member's second 
end and comprising electrically-insulating 
means dividing the second tube into first and 
second compartments, 

(c) first and second electrically-conductive 
wires each positioned, respectively, in the first 
and second compartments and electrically- 
insulated from each other, 

(d) first means connected to the first member at 
its first end for applying electrosurgical bipolar 
currents to the first and second wires, 

(e) second means connected to the first mem- 
ber at its first end for selectively flexing the 
remote flexible end of the first member relative 
to the first end of the first member together with 
the remote flexible end of the second member, 

(f) active electrically-insulated electrosurgical 
electrodes connected to the first and second 
wires and extendable at the remote flexible 
end, said electrosurgical electrodes flexing 
together with the remote flexible ends when the 
second means is operated while maintaining 
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them electrically-insulated. 

2. An electrosurgicai bipolar handpiece as claimed in 
claim 1 , wherein the divider comprises an electri- 
cally-insulating wall portion which projects out- 
wardly from the remote end of the second member, 
the electrodes being positioned on opposite sides 
of the projecting wall portion. 

3. An electrosurgicai bipolar handpiece as claimed in 
claim 1, wherein the second means comprises a 
pull wire or string positioned inside of the first mem- 
ber and connected at one end to the remote end of 
the first member, further comprising means for pull- 
ing the other end of the pull wire or string. 

4. An electrosurgicai bipolar handpiece as claimed in 
claim 1, wherein said electrosurgicai electrodes 
comprise first and second bare prongs laterally 
spaced apart by a distance approximating the size 
of a blood vessel in a living patient. 

5. An electrosurgicai handpiece for MIS use as 
claimed in claim 4, wherein the prongs comprise a 
first prong and a second prong with the second 
prong extending further away from the tubular 
housing than the first prong. 

6. An electrosurgicai bipolar handpiece as claimed in 
claim 1 , wherein each of the first and second wires 
have a bare end forming a loop projecting out of the 
first member at its second end, the bare end loops 
of the first and second wires extending in spaced 
planes that are parallel or non-parallel, wherein 
electrosurgicai currents are generated between the 
spaced bare end loops when an electrosurgicai 
voltage is applied to the first and second wires. 

7. An electrosurgicai bipolar handpiece as claimed in 
claim 6, wherein the loops of each of the first and 
second wires project axiaily about the same dis- 
tance from the end of the first member or different 
distances from the end of the first member. 

8. An electrosurgicai handpiece comprising: 

(a) a handle having a grip and a part pivotable 
with respect to the grip, said handle having 
means for mounting a tubular member, 

(b) an elongated tubular first member having a 
first end and a remote flexible second end, 

(c) an elongated tubular electrically-insulating 
second member located within the first mem- 
ber, said second member comprising an elec- 
trically-insulating tube having a first end and a 
remote flexible second end adjacent the first 
member's second end, 

(d) an electrically-conductive wire positioned 



within the second member, 
(e) first means connected to the first member at 
its first end for applying electrosurgicai currents 
to the electrically-conductive wire, 

5 (f) second means connected to the pivotable 

part for selectively flexing the remote flexible 
end of the first member relative to the first end 
of the first member together with the remote 
flexible end of the second member, 

io (g) an active electrosurgicai electrode con- 

nected to the electrically-conductive wire and 
extending out of the remote flexible end, said 
electrosurgicai electrode flexing together with 
the remote flexible end when the pivotable part 

15 Is operated. 

9. An electrosurgicai handpiece as claimed in claim 1 
or claim 8, wherein the remote flexible end of the 
first member is made flexible by being provided with 

20 a weakened section. 

10. An electrosurgicai handpiece as claimed in claim 9, 
wherein the weakened section comprises at least 
one or more spaced slots in a side of the first mem- 

25 ber close to but spaced from the remote end of the 
first member. 

11. An electrosurgicai handpiece as claimed in claim 9, 
wherein the weakened section comprises a plurality 

30 of spaced slots, wherein the slots are tapered or 
vary in depth. 

12. An electrosurgicai handpiece as claimed in claim 9, 
wherein the weakened section comprises a spiral 

35 section or a spring section. 

13. An electrosurgicai handpiece as claimed in claim 8, 
wherein the second member Is removably mounted 
within the first member. 

40 

14. An electrosurgicai handpiece as claimed In claim 8, 
further comprising means on the handle connected 
to the handle and between the first and second 
members and providing suction at the remote sec- 

45 ond end via the clearance between the first and 
second members. 

15. An electrosurgicai handpiece as claimed in claim 8, 
wherein said electrode end is configured as a pair 

so of scissor elements, and further comprising means 
for selectively extending and retracting same, said 
scissor elements being configured such that 
extending them causes the scissor elements to 
open and retracting them causes the scissor ele- 

55 merits to close. 

16. An electrosurgicai handpiece comprising: 
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(a) a handle having a grip and a first part mov- 
able with respect to the grip, said handle having 
means for mounting a support member, 

(b) a generally tubular first member having a 
first end and a remote second end and com- s 
prising one of bipolar and unipolar electrodes 
having a first end and a second end adjacent 
the first member's second end, said electri- 
cally-insulated bipolar electrodes being con- 
nected to the first part and being movable io 
within the tubular first member, 

(c) a generally tubular second member 
mounted on the handle alongside of the tubular 
first member, said tubular second member 
comprising the other of the bipolar and unipolar is 
electrodes and movable within the tubular sec- 
ond member, 

(d) first and second means connected respec- 
tively to the bipolar and unipolar electrodes for 
applying thereto respective bipolar and unipo- 20 
lar electrosurgical currents, 

(e) third means for selectively making the bipo- 
lar and unipolar electrodes accessible at the 
remote second end and for selectively energis- 
ing the selected electrodes by applying thereto 25 
electrosurgical currents. 

17. An electrosurgical handpiece as claimed in claim 
16, further comprising fourth and fifth means for 
selectively advancing and retracting the respective 30 
bipolar and unipolar electrodes causing the respec- 
tive ends thereof to project outwardly from their 
respective tubular first and second members. 

18. A procedure for surgically treating tissue compris- 35 
ing: 

(I) providing an electrosurgical bipolar hand- 
piece comprising: 

AO 

(a) an elongated tubular first member hav- 
ing a first end and a remote flexible second 
end, 

(b) an elongated tubular second member 
located within the first member, said sec- as 
ond member comprising an electrically- 
insulating tube having a first end and a 
remote flexible second end adjacent the 
first member's second end and containing 

an electrically-insulating divider dividing so 
the second tube into first and second com- 
partments, 

(c) first and second electrically-conductive 
wires each positioned, respectively, in the 
first and second compartments and electri- ss 
cally-insulated from each other, 

(d) first means connected to the first mem- 
ber at its first end for applying electrosurgi- 



cal bipolar currents to the first and second 
wires, 

(e) second means connected to the first 
member at its first end for selectively flex- 
ing the remote flexible end of the first mem- 
ber relative to the first end of the first 
member together with the remote flexible 
end of the second member, 

(f) active electrically-insulated electrosurgi- 
cal electrodes connected to the first and 
second wires and extendable out of their 
respective compartments at the remote 
flexible end, said electrosurgical elec- 
trodes flexing together with the remote 
flexible ends when the second means Is 
operated while maintaining them electri- 
cally-insulated, 

(II) inserting the first tubular member into a 
patient in the vicinity of tissue to be treated, 

(III) flexing the remote flexible end to position 
the electrosurgical electrodes at the tissue to 
be treated, 

(IV) applying electrosurgical currents to the first 
end to provide a bipolar discharge to generate 
heat at and treat the tissue. 

19. A procedure for surgically shrinking tissue as set 
forth in claim 18, wherein a cannula is first inserted 
into the patient and the first tubular member is then 
inserted into the cannula until its flexible end is 
adjacent the tissue, and x 

after step (IV), the second tubular member is 
removed from the first tubular member and 
replaced by another second tubular member 
with a different electrode configuration without 
removing the first tubular member from the 
cannula, and then the electrode in the other 
second tubular member Is energised. 
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